sists of some 550 described and about 100 undescribed species.
The genus shows a remarkable diversity of morphological forms, which facilitates distinction between species. Nevertheless, the diverse morphology makes a very natural group with many small groups of closely allied species. The variety of morphological features are recombined in such a reticulate manner, that the division into subgenera or sections seems difficult.
Cytological studies in the genus were conducted in the past by Atchison (1950) , Magoon et al. (1963) , Datta and Biswas (1962, 1963) , Datta and Ghoshal (1969) , Boulter et al. (1970) , Chennaveeraiah and Patil (1973) and Gupta and Gupta (1977a, 1977b) . About 80 species have so far been cytologically examined and it is known that the chromosome number is fairly stable with 2n=16 in most of the species. The only exception is subsection Incanae of section Incanae, where 2n=14 is the predominant chromosome number. Tetraploid chromosome number of 2n=32 is also known in C. massaiensis (Boulter et al. 1970) . Since these cytological studies in the genus Crotalaria were not very rewarding, distribution of globulins in 36 species of Crotalaria was examined by Boulter et al. (1970) . Similarly Gupta (1976) estimated nuclear DNA content, nuclear area and nuclear dry mass in 13 species of the genus.
One of the reasons for the failure of cytological studies to resolve differences between species, was the small size of chromosomes. It was therefore realized that the morphology of the chromosomes at pachytene stage, when the chromosomes are much extended, may resolve minor differences in karyotypes. The present report includes the results of pachytene studies in 11 species of Crotalaria.
Material and methods
Seeds of different Crotalaria species, utilized in the present study, were obtained through the courtesy of the Director, Royal Botanic Gardens, Kew. The plants were raised on Meerut University Botanic Gardens. Flower buds were collected in the morning from 8.00A. M. to 11.00A. M. and were fixed in methanol: acetic acid (3:1). Traces of ferric chloride were added to facilitate staining. The buds were washed several times in 80% methanol before staining. Anthers were dis sected out and placed in 2.0% acetocarmine solution for one week. After staining anthers were crushed in 1.0% acetocarmine and mid pachytene chromosomes were drawn with the help of a camera lucida.
Measurements of chromosomes were made from camera lucida drawings and the idiograms were prepared on the basis of these measurements.
Figs. 1-4. Camera lucida drawings of pachytene chromosomes in different Crotalaria species.
(In some species all chromosomes could not be drawn from a single cell and a reconstruction utilizing several cells was necessary); all cells not drawn on the same magnification). Detailed morphological characters of individual chromosomes studied at pachy tene included the following: i) total length, ii) length of long arm, iii) length of short arm, iv) arm length ratio, v) relative values for chromosome lengths in relation to . Camera lucida drawings of pachytene chromosomes in different Crotalaria species (contd.). 5, C. incana. 6, C. lanceolata. 7, C. mucronata. Data on chromosome pairs and the chromosome formulae in different species are given in Table 1 and Table 2 
Discussion
During the present study of pachytene chromosomes, it was obvious that karyo type asymmetry was of a low order. Stebbins (1971) described 12 categories of karyotypes on the basis of four degrees of asymmetry in centromere positions and three degrees of asymmetry in chromosome size. When the different species were arranged on the basis of this classification, only three categories namely 1A, 113 Table 3 . Placement of different Crotalaria species in 12 categories proposed by Stebbins (1971) on the basis of karyotypes worked out from pachytene and 2B were represented. Stebbins (1971), however indicated that 113 and IC are usually absent in higher plants. It is interesting to notice that during the present study, two species were placed in category 113 on the basis of karyotype analysis (Table 3) . The pachytene studies confirmed the earlier observation based on root tip mitotic chromosomes (Gupta and Gupta 1977b ) that there were no major differences in chromosome size and that majority of chromosomes were metacentric or sub metacentric.
Secondary constrictions were clearly visible in 10 out of 11 species examined during the present study. Crotalaria incana with 2n=14 was also included in the present study and was placed in category IA of Stebbin's classification (1971) . All other species examined during the present study had 2n=16.
It has been pro posed in the past that in Crotalaria 2n=14 in Incanae was derived from 2n=16 (Gupta and Gupta 1977b) . If this is true, we have to presume a trend from asym metric to symmetric karyotypes in the genus. Sush a trend, however, may be secondarily derived. In view of this apparent relationship of generic subdivisions proposed by Polhill (1968) on the basis of gross morphology should be considered. It may be quite logical to presume that the subsection Incanae is derived from Grandiflorae by an increase in size of the smallest chromosome in relation to the largest. This size difference must have been accompanied by a decrease in chromo some number from 2n=16 to 2n=14.
The present study of pachytene karyotypes thus indicated that if the structural changes in chromosome played any important role in evolution within the genus Crotalaria, then these changes did not change the karyotypes in any significant manner.
Summary
Karyotypes were prepared using pachytene chromosomes in 11 species of Crotalaria (Leguminosae).
This was done in view of the realization that minor difference in chromosome morphology, which can not be detected in mitotic meta phase chromosomes, would be resolved in pachytene bivalents.
Karyotype asymmetry was found to be of a low order. The eleven karyotypes were placed in three categories (1A, 1B and 2B) of the 12 categories recognized by Stebbins (1971) . It is concluded that if C. incana (2n=14) is derived from other species with 2n=16, as suggested on the basis of morphology, a secondarily derived trend from asymmetry to symmetry will have to be assumed.
